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(57) ABSTRACT

Embodiments of the present invention relate to a precoding
indicator combining method, a terminal and a network-side
device. The method includes: receiving, by a terminal and
from a network-side device, an offset position of a downlink
fractional dedicated physical channel F-DPCH or a down-
link dedicated physical channel DPCH of at least one cell,
and an offset position of a downlink fractional transmitted
precoding indicator channel F-TPICH of at least one cell;
and determining, by the terminal, a transmitted precoding
indicator TPI combining window of the cell, so that an
effective position of a TPI is located at a timeslot boundary
of the first uplink dedicated physical control channel
DPCCH after an end boundary of the TPI combining win-
dow, thereby enabling a UE to use a timely TPI and
improving demodulation performance of the UE for sending
data.
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A terminal receives from a network-side device, an
offset position of a downlink F-DPCH or a downlink
DPCH of at least one cell and an offset position of a

downlink F-TPICH of the at least one cell

v

The terminal determines, according to the offset
position of the downlink F-DPCH or the downlink S102
DPCH and the offset position of the downlink F- r—~_~/
TPICH of each cell, a precoding indicator TPI
combining window of each cell

S101

FIG. 1
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A network-side device determines an offset position of
a downlink F-DPCH or a downlink DPCH of at least S301

one cell and an offset position of a downlink F-TPICH[
of the at least one cell

v

The network-side device delivers the offset position of
the downlink F-DPCH or the downlink DPCH of the S302
at least one cell to a terminal, and delivers the offset —
position of the downlink F-TPICH of the at least one

cell

FIG. 3



US 9,444,583 B2

Sheet 4 of 8

Sep. 13, 2016

U.S. Patent

v "DIA

Z 1199 Jo mopurm  SAIYd 716
(— Sunuquod [ %)

D D D
d d d
1 1 1 THDdA-1 )
| |
! y
| d || d
L |1 THOIL-4 q
[ 1190 Jo mopurm  SA1Y0 Z1S
e—" Surmqwod [d] ¥
]
D e e,
d Fd 1|d -
1 m 1 b [HDdQd
]
| |
M M [HOId14 7,




US 9,444,583 B2

¢ 'DId

Z 1190 o mopurn  SAWA TS
" Suuiquiod g1 T %)

Sheet 5 of 8

Sep. 13, 2016

U.S. Patent

0) 9 5
! d dl
1 L B“ THOdAd g
_ “
| T
| M " THOIdI- 1
[ 190 30 mopuim  SAUI TIS
" Buuiquoo [gL ¥
L [D e
L |d 1 |d
_ [HOda-4
- 1 :
]
I
d
L I RIEAREDY




US 9,444,583 B2

Sheet 6 of 8

Sep. 13, 2016

U.S. Patent

9 'DId

sdigo Z1¢

7 1199 JO mopuim
_T\\\\\\|\\ SuuIquos [41, |
D D D
d d d -
1 b 1 aHDdd-d 7,
| “ l ]
" | i | "
m M “ M m €HOIdLd
[ 1192 JO MOpuIm sdio Z1g
%\\\.\\\._\ Suuquod [dL JI
e e P
m M m M m M VHOdd-43
| |
I I
d d -
1 L VHOIdLd 7




U.S. Patent Sep. 13,2016 Sheet 7 of 8 US 9,444,583 B2

Terminal

Receiver '\}

Processor [~

FIG. 7

Network-side device

Processor f\j21

Sender \32

FIG. 8

A terminal receives from a network-side device, an offset position of a
downlink F-DPCH or a downlink DPCH of at least one cell and an offset
position of a downlink F-TPICH of the at least one cell, where the offset
position of the downlink F-DPCH or the offset position of the downlink
DPCH is a hysteresis time from a start position of the downlink F-DPCH S901

or a start position of the downlink DPCH to a frame start position ofa —~—_/

former downlink primary common control physical channel P-CCPCH
in a time length of two P-CCPCH frames, and the offset position of the
downlink F-TPICH is a hysteresis time from a start position of the
downlink F-TPICH to the frame start position of the former downlink P-
CCPCH in a time length of two P-CCPCH frames

!

The terminal determines, according to the offset position of the S902
downlink F-DPCH or the downlink DPCH and the offset position of the o

downlink F-TPICH of each cell, a precoding indicator TPI combining
window of each cell

FIG. 9
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A network-side device determines an offset position of a downlink F-
DPCH or a downlink DPCH of at least one cell and an offset position of
a downlink F-TPICH of the at least one cell, where the offset position of
the downlink F-DPCH or the offset position of the downlink DPCH is a S1001
hysteresis time from a start position of the downlink F-DPCH or a start

position of the downlink DPCH to a frame start position of a former —
downlink P-CCPCH in a time length of two primary common control
physical channel P-CCPCH frames, and the offset position of the
downlink F-TPICH is a hysteresis time from a start position of the
downlink F-TPICH to the frame start position of the former downlink P-
CCPCH in a time length of two P-CCPCH frames

l

The network-side device delivers the offset position of the downlink F-

DPCH or the downlink DPCH of the at least one cell to a terminal, and S1002

delivers the offset position of the downlink F-TPICH of the at least one [ ~~
cell

FIG. 10

Terminal

Receiver *\3

Processor ~ 7

FIG. 11

Network-side device

Processor f\f' I

Sender '\j1 2

FIG. 12
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TRANSMITTED PRECODING INDICATOR
COMBINING METHOD, TERMINAL AND
NETWORK-SIDE DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Patent
Application No. PCT/CN2012/079098, filed on IJul. 24,
2012, which claims priority to International Application No.
PCT/CN2012/077730, filed on Jun. 28, 2012, both of which
are hereby incorporated by reference in their entireties.

TECHNICAL FIELD

Embodiments of the present invention relate to the field of
communications technologies, and in particular, to a pre-
coding indicator combining method, a terminal and a net-
work-side device.

BACKGROUND

A process of sending data by a multi-antenna closed loop
transmit diversity (Closed Loop Transmit Diversity, CLTD)
is that: a user equipment (User Equipment, UE) sends pilot
information to a serving cell, and after detecting a channel
state through the pilot, the cell determines a transmitted
precoding indicator (Transmitted Precoding Indicator, TPI),
and sends the TPI to the UE by bearing the TPI on a
fractional transmitted precoding indicator channel (Frac-
tional Transmitted Precoding Indicator Channel, F-TPICH).
The UE detects the F-TPICH, performs parsing to obtain the
TP and selects a precoding code book according to the TPI
to send uplink data. The UE can receive the F-TPICHs of
multiple cells in a serving radio link set (Radio Link Set,
RLS). The TPIs on these F-TPICHs are of the same infor-
mation, so the UE can combine TPIs in TPI combining
windows corresponding to these cells.

In the prior art, a UE applies precoding information
indicated by a TPI on a timeslot boundary of the first uplink
dedicated physical control channel (Dedicated Physical
Control Channel, DPCCH) after 512 chips after receiving
the second TPI symbol in TPI information. However, a
timing relationship between a DPCCH and an F-TPICH
channel is uncertain, which causes that an effective position
of the TPI is uncertain when the UE performs a TPI
combining operation. Therefore, the TPI used by the UE
may be not a most timely TPI, thereby causing poor
demodulation performance of the UE for sending data.

SUMMARY

Embodiments of the present invention provide a trans-
mitted precoding indicator combining method, a terminal
and a network-side device, to enable a UE to use a timely
TPI and improve demodulation performance of the UE for
sending data.

In one aspect, an embodiment of the present invention
provides a transmitted precoding indicator combining
method, where the method includes:

receiving, by a terminal and from a network-side device,
an offset position of a downlink fractional dedicated physi-
cal channel F-DPCH or an offset position of a downlink
dedicated physical channel DPCH of at least one cell, and an
offset position of a downlink fractional transmitted precod-
ing indicator channel F-TPICH of the at least one cell, where
the offset position of the downlink F-DPCH or the offset

15

20

30

40

45

50

55

60

2

position of the downlink DPCH is a hysteresis time from a
start position of the downlink F-DPCH or a start position of
the downlink DPCH to a start position of a downlink
P-CCPCH 1in a time length of two primary common control
physical channel P-CCPCH frames, and the offset position
of the downlink F-TPICH is a hysteresis time from a start
position of the downlink F-TPICH to the start position of the
downlink P-CCPCH in a time length of two P-CCPCH
frames; and

determining, by the terminal according to the offset posi-
tion of the downlink F-DPCH or the offset position of the
downlink DPCH and the offset position of the downlink
F-TPICH of each cell, a transmitted precoding indicator TPI
combining window of the cell, so that an effective position
of'a TPI is located at a timeslot boundary of the first uplink
dedicated physical control channel DPCCH after an end
boundary of the TPI combining window.

An embodiment of the present invention further provides
a terminal, where the terminal includes:

a receiver, configured to receive from a network-side
device, an offset position of a downlink fractional dedicated
physical channel F-DPCH or an offset position of a down-
link dedicated physical channel DPCH of at least one cell,
and an offset position of a downlink fractional transmitted
precoding indicator channel F-TPICH of the at least one cell,
where the offset position of the downlink F-DPCH or the
offset position of the downlink DPCH is a hysteresis time
from a start position of the downlink F-DPCH or a start
position of the downlink DPCH to a start position of a
downlink primary common control physical channel
P-CCPCH in a time length of two P-CCPCH frames, and the
offset position of the downlink F-TPICH is a hysteresis time
from a start position of the downlink F-TPICH to the start
position of the downlink P-CCPCH in a time length of two
P-CCPCH frames; and

a processor, configured to determine, according to the
offset position of the downlink F-DPCH or the offset posi-
tion of the downlink DPCH and the offset position of the
downlink F-TPICH of each cell, a transmitted precoding
indicator TPI combining window of the cell, so that an
effective position of a TPI is located at a timeslot boundary
of a first uplink dedicated physical control channel DPCCH
after an end boundary of the TPI combining window.

In another aspect, an embodiment of the present invention
further provides a transmitted precoding indicator combin-
ing method, where the method includes:

determining, by a network-side device, an offset position
of a downlink fractional dedicated physical channel
F-DPCH or an offset position of a downlink dedicated
physical channel DPCH of at least one cell, and an offset
position of a downlink fractional transmitted precoding
indicator channel F-TPICH of the at least one cell, where the
offset position of the downlink F-DPCH or the offset posi-
tion of the downlink DPCH is a hysteresis time from a start
position of the downlink F-DPCH or a start position of the
downlink DPCH to a start position of a downlink primary
common control physical channel P-CCPCH in a time
length of two P-CCPCH frames, and the offset position of
the downlink F-TPICH is a hysteresis time from a start
position of the downlink F-TPICH to the start position of the
downlink P-CCPCH in a time length of two P-CCPCH
frames; and

delivering, by the network-side device, the offset position
of the downlink F-DPCH or the offset position of the
downlink DPCH of the at least one cell to a terminal, and
delivering the offset position of the downlink F-TPICH of
the at least one cell, so that the terminal determines a
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transmitted precoding indicator TPI combining window of
each cell according to the offset position of the downlink
F-DPCH or the offset position of the downlink DPCH and
the offset position of the downlink F-TPICH.

An embodiment of the present invention further provides
a network-side device, where the network-side device
includes:

a processor, configured to determine an offset position of
a downlink fractional dedicated physical channel F-DPCH
or an offset position of a downlink dedicated physical
channel DPCH of at least one cell, and an offset position of
a downlink fractional transmitted precoding indicator chan-
nel F-TPICH of the at least one cell, where the offset
position of the downlink F-DPCH or the offset position of
the downlink DPCH is a hysteresis time from a start position
of the downlink F-DPCH or a start position of the downlink
DPCH to a start position of a downlink primary common
control physical channel P-CCPCH in a time length of two
P-CCPCH frames, and the offset position of the downlink
F-TPICH is a hysteresis time from a start position of the
downlink F-TPICH to the start position of the downlink
P-CCPCH in a time length of two P-CCPCH frames; and

a sender, configured to deliver the offset position of the
downlink F-DPCH or the offset position of the downlink
DPCH of the at least one cell to a terminal, and deliver the
offset position of the downlink F-TPICH of the at least one
cell, so that the terminal determines a transmitted precoding
indicator TPI combining window of each cell according to
the offset position of the downlink F-DPCH or the offset
position of the downlink DPCH and the offset position of the
downlink F-TPICH.

In another aspect, an embodiment of the present invention
provides a transmitted precoding indicator combining
method, where the method includes:

receiving, by a terminal and from a network-side device,
an offset position of a downlink fractional dedicated physi-
cal channel F-DPCH or an offset position of a downlink
dedicated physical channel DPCH of at least one cell, and an
offset position of a downlink fractional transmitted precod-
ing indicator channel F-TPICH of the at least one cell, where
the offset position of the downlink F-DPCH or the offset
position of the downlink DPCH is a hysteresis time from a
start position of the downlink F-DPCH or a start position of
the downlink DPCH to a frame start position of a former
downlink P-CCPCH in a time length of two primary com-
mon control physical channel P-CCPCH frames, and the
offset position of the downlink F-TPICH is a hysteresis time
from a start position of the downlink F-TPICH to the frame
start position of the former downlink P-CCPCH in a time
length of two P-CCPCH frames; and

determining, by the terminal according to the offset posi-
tion of the downlink F-DPCH or the offset position of the
downlink DPCH and the offset position of the downlink
F-TPICH of each cell, a transmitted precoding indicator TPI
combining window of the cell, so that an effective position
of' a TPI is located at a timeslot boundary of the first uplink
dedicated physical control channel DPCCH after an end
boundary of the TPI combining window.

An embodiment of the present invention further provides
a transmitted precoding indicator combining method, where
the method includes:

determining, by a network-side device, an offset position
of a downlink fractional dedicated physical channel
F-DPCH or an offset position of a downlink dedicated
physical channel DPCH of at least one cell, and an offset
position of a downlink fractional transmitted precoding
indicator channel F-TPICH of the at least one cell, where the
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offset position of the downlink F-DPCH or the offset posi-
tion of the downlink DPCH is a hysteresis time from a start
position of the downlink F-DPCH or a start position of the
downlink DPCH to a frame start position of a former
downlink primary common control physical channel
P-CCPCH in a time length of two P-CCPCH frames, and the
offset position of the downlink F-TPICH is a hysteresis time
from a start position of the downlink F-TPICH to the frame
start position of the former downlink P-CCPCH in a time
length of two P-CCPCH frames; and

delivering, by the network-side device, the offset position
of the downlink F-DPCH or the offset position of the
downlink DPCH of the at least one cell to a terminal, and
delivering the offset position of the downlink F-TPICH of
the at least one cell, so that the terminal determines a
transmitted precoding indicator TPI combining window of
each cell according to the offset position of the downlink
F-DPCH or the offset position of the downlink DPCH and
the offset position of the downlink F-TPICH.

In another aspect, an embodiment of the present invention
further provides a terminal, where the terminal includes:

a receiver, configured to receive from a network-side
device, an offset position of a downlink fractional dedicated
physical channel F-DPCH or an offset position of a down-
link dedicated physical channel DPCH of at least one cell,
and an offset position of a downlink fractional transmitted
precoding indicator channel F-TPICH of the at least one cell,
where the offset position of the downlink F-DPCH or the
offset position of the downlink DPCH is a hysteresis time
from a start position of the downlink F-DPCH or a start
position of the downlink DPCH to a frame start position of
a former downlink primary common control physical chan-
nel P-CCPCH in a time length of two P-CCPCH frames, and
the offset position of the downlink F-TPICH is a hysteresis
time from a start position of the downlink F-TPICH to the
frame start position of the former downlink P-CCPCH in a
time length of two P-CCPCH frames; and

a processor, configured to determine, according to the
offset position of the downlink F-DPCH or the offset posi-
tion of the downlink DPCH and the offset position of the
downlink F-TPICH of each cell, a transmitted precoding
indicator TPI combining window of the cell, so that an
effective position of a TPI is located at a timeslot boundary
of a first uplink dedicated physical control channel DPCCH
after an end boundary of the TPI combining window.

An embodiment of the present invention further provides
a network-side device, where the network-side device
includes:

a processor, configured to determine an offset position of
a downlink fractional dedicated physical channel F-DPCH
or an offset position of a downlink dedicated physical
channel DPCH of at least one cell, and an offset position of
a downlink fractional transmitted precoding indicator chan-
nel F-TPICH of the at least one cell, where the offset
position of the downlink F-DPCH or the offset position of
the downlink DPCH is a hysteresis time from a start position
of the downlink F-DPCH or a start position of the downlink
DPCH to a frame start position of a former downlink
primary common control physical channel P-CCPCH in a
time length of two P-CCPCH frames, and the offset position
of the downlink F-TPICH is a hysteresis time from a start
position of the downlink F-TPICH to the frame start position
of the former downlink P-CCPCH 1in a time length of two
P-CCPCH frames; and

a sender, configured to deliver the offset position of the
downlink F-DPCH or the offset position of the downlink
DPCH of the at least one cell to a terminal, and deliver the
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offset position of the downlink F-TPICH of the at least one
cell, so that the terminal determines a transmitted precoding
indicator TPI combining window of each cell according to
the offset position of the downlink F-DPCH or the offset
position of the downlink DPCH and the offset position of the
downlink F-TPICH.

In the transmitted precoding indicator combining method,
the terminal and the network-side device provided in the
embodiments of the present invention, the terminal deter-
mines a transmitted precoding indicator TPl combining
window according to an offset position of a downlink
F-DPCH or an offset position of a downlink DPCH and an
offset position of a downlink F-TPICH, so that an effective
position of the TPI is located at a timeslot boundary of the
first uplink DPCCH after the end boundary of the TPI
combining window, thereby enabling a UE to use a timely
TPI and improving demodulation performance of the UE for
sending data.

BRIEF DESCRIPTION OF DRAWINGS

To describe the technical solutions in the embodiments of
the present invention or in the prior art more clearly, the
following briefly introduces accompanying drawings
required for describing the embodiments or the prior art.
Apparently, the accompanying drawings in the following
descriptions show merely some embodiments of the present
invention, and a person of ordinary skill in the art may still
derive other drawings according to these accompanying
drawings without creative efforts.

FIG. 1 is a flow chart of a transmitted precoding indicator
combining method according to an embodiment of the
present invention;

FIG. 2 is a schematic diagram of a terminal determining
a transmitted precoding indicator TPI combining window
according to a timeslot boundary of an F-DPCH according
to an embodiment of the present invention;

FIG. 3 is a flow chart of a transmitted precoding indicator
combining method according to an embodiment of the
present invention;

FIG. 4 is a schematic diagram of a network-side device
determining a relationship between offset positions of start
positions of an F-DPCH and an F-TPICH of at least two
cells in a same serving radio link set according to an
embodiment of the present invention;

FIG. 5 is a schematic diagram of a network-side device
determining a relationship between offset positions of start
positions of an F-DPCH and an F-TPICH of at least two
cells in a same serving radio link set according to another
embodiment of the present invention;

FIG. 6 is a schematic diagram of still another embodiment
in which a network-side device determines a relationship
between offset positions of start positions of an F-DPCH and
an F-TPICH of at least two cells in the same serving radio
link set according to the present invention;

FIG. 7 is a schematic structural diagram of a terminal
according to an embodiment of the present invention; and

FIG. 8 is a schematic structural diagram of a network-side
device according to an embodiment of the present invention;
and

FIG. 9 is a flow chart of a transmitted precoding indicator
combining method according to an embodiment of the
present invention; and

FIG. 10 is a flow chart of a transmitted precoding indi-
cator combining method according to an embodiment of the
present invention; and
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FIG. 11 is a schematic structural diagram of a terminal
according to an embodiment of the present invention; and

FIG. 12 is a schematic structural diagram of a network-
side device according to an embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

The following clearly describes the technical solutions in
the embodiments of the present invention with reference to
the accompanying drawings in the embodiments of the
present invention. Apparently, the embodiments to be
described are merely a part rather than all of the embodi-
ments of the present invention. All other embodiments
obtained by a person of ordinary skill in the art based on the
embodiments of the present invention without creative
efforts shall fall within the protection scope of the present
invention.

The technical solutions of the present invention can be
applied to various wireless communication networks, such
as a wireless local area network (Wireless Local Area
Network, WLAN), a global system for mobile communica-
tions (Global System for Mobile Communications, GSM)
network, a general packet radio service (General Packet
Radio Service, GPRS) network, a code division multiple
access (Code Division Multiple Access, CDMA) network, a
CDMA2000 network, a wideband code division multiple
access (Wideband Code Division Multiple Access,
WCDMA) network, a long term evolution (Long Term
Evolution, LTE) network or a world interoperability for
microwave access (World Interoperability for Microwave
Access, WiMAX) network, and are applicable to implemen-
tation scenarios of a multi-antenna system in the above
various communication systems, such as 2x2 uplink (Up
Link, UL) multiple input multiple output (Multiple Input
Multiple Output, MIMO) and 4x4 UL MIMO.

A network-side device may be a network element, such as
a base station (Base Transceiver Station, BTS) in the GSM
network, the GPRS network or the CDMA network, or a
base station (NodeB) in the CDMA2000 network or the
WCDMA network, or an evolved base station (Evolved
NodeB, eNB) in the LTE network, or an access service
network base station (Access Service Network Base Station,
ASN BS) in the WiMAX network.

FIG. 1 is a flow chart of a transmitted precoding indicator
combining method according to an embodiment of the
present invention. As shown in FIG. 1, the method includes:

S101: A terminal receives from a network-side device, an
offset position of a downlink fractional dedicated physical
channel F-DPCH or a downlink dedicated physical channel
DPCH of at least one cell, and an offset position of a
downlink fractional transmitted precoding indicator channel
F-TPICH of the at least one cell, where the offset position of
the downlink F-DPCH or the offset position of the downlink
DPCH is a hysteresis time from a start position of the
downlink F-DPCH or a start position of the downlink DPCH
to a start position of a downlink primary common control
physical channel P-CCPCH in a time length of two
P-CCPCH frames, and the offset position of the downlink
F-TPICH is a hysteresis time from a start position of the
downlink F-TPICH to the start position of the downlink
P-CCPCH in a time length of two P-CCPCH frames.

S102: The terminal determines, according to the offset
position of the downlink F-DPCH or the offset position of
the downlink DPCH and the offset position of the downlink
F-TPICH of each cell, a transmitted precoding indicator TPI
combining window of the cell, so that an effective position
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of' a TPI is located at a timeslot boundary of the first uplink
dedicated physical control channel DPCCH after an end
boundary of the TPI combining window.

The TPI is borne on an F-TPICH channel, and one piece
of complete TPI information occupies three timeslots,
namely, one subframe. One piece of complete TPI informa-
tion is composed of two TPI symbols and is borne on first
two timeslots of the subframe. The two timeslots adopt a
same timeslot format, and each timeslot bears one TPI
symbol. A UE applies precoding information indicated by
the TPI on the timeslot boundary of the first uplink DPCCH
after 512 chips after receiving the second TPI symbol.

There is no determined timing relationship between the
uplink DPCCH and the downlink F-TPICH. However, there
is a determined timing relationship between the uplink
DPCCH and the downlink fractional dedicated physical
channel (Fractional Dedicated Physical Channel, F-DPCH)
or the downlink dedicated physical channel (Dedicated
Physical Channel, DPCH) (in a scenario where the downlink
DPCH exists, no downlink F-DPCH exists; and in the
scenario where no downlink DPCH exists, the downlink
F-DPCH exists). The timing relationship may be a time
difference between the start position of the uplink DPCCH
and the start position of the downlink F-DPCH or the start
position of the downlink DPCH. The start position of the
uplink DPCCH is located at 1024 chips after the start
position of the downlink F-DPCH or the start position of the
downlink DPCH.

Accordingly, based on the determined time relationship
between the uplink DPCCH and the downlink F-DPCH or
the downlink DPCH, the terminal may determine a position
of the TPI combining window according to a timeslot
boundary of the downlink F-DPCH or a timeslot boundary
the downlink DPCH, so that the effective position of the TPI
can be located at the timeslot boundary of the first uplink
DPCCH after the end boundary of the TPI combining
window, thereby enabling the UE to use a timely TPI and
improving demodulation performance of the UE for sending
data.

The network side may deliver the offset position of the
downlink F-DPCH or the offset position of the downlink
DPCH of at least one cell and the offset position of the
downlink F-TPICH of the at least one cell to the terminal, so
that the terminal can determine the start position of the
downlink F-DPCH or the start position of the downlink
DPCH according to the offset position of the downlink
F-DPCH or the offset position of the downlink DPCH of the
at least one cell. Similarly, the terminal may determine the
start position of the downlink F-TPICH according to the
offset position of the downlink F-TPICH of the cell.

As a feasible implementation manner, the terminal may
determine a position with an offset of (Tx ppcr—Tr rprct
512) mod 2560 chips from the timeslot boundary of the
downlink F-DPCH as a TPI combining window boundary of
the cell, where T 4 is the offset position of the downlink
F-DPCH, and T_;p;cz s the offset position of the downlink
F-TPICH; or

the terminal may determine a position with an offset of
(Cppcr~Tr rpreat312) mod 2560 chips from the timeslot
boundary of the downlink DPCH as a TPI combining
window boundary of the cell, where T,y is the offset
position of the downlink DPCH.

It should be noted that the start positions of the downlink
F-TPICH and the downlink F-DPCH/the downlink DPCH
are all on the basis of the start position of the downlink
P-CCPCH channel.
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It is assumed that the terminal determines the position of
the transmitted precoding indicator TPI combining window
of a cell according to the offset position of the downlink
F-DPCH of the cell. As shown in FIG. 2, the effective
position of the TPI can remain at the timeslot boundary of
the first uplink DPCCH after the end boundary of the TPI
combining window of the cell.

In the terminal provided in this embodiment, the terminal
determines, according to an offset position of a downlink
F-DPCH or a downlink DPCH and an offset position of a
downlink F-TPICH, a transmitted precoding indicator TPI
combining window, so that an effective position of a TPI is
located at a timeslot boundary of the first uplink DPCCH
after an end boundary of the TPI combining window,
thereby enabling a UE to use a timely TPI and improving
demodulation performance of the UE for sending data.

FIG. 3 is a flow chart of a transmitted precoding indicator
combining method according to an embodiment of the
present invention. As shown in FIG. 3, the method includes:

S301: A network-side device determines an offset position
of a downlink fractional dedicated physical channel
F-DPCH or a downlink dedicated physical channel DPCH of
at least one cell, and an offset position of a downlink
fractional transmitted precoding indicator channel F-TPICH
of the at least one cell, where the offset position of the
downlink F-DPCH or the offset position of the downlink
DPCH is a hysteresis time from a start position of the
downlink F-DPCH or a start position of the downlink DPCH
to a start position of a downlink primary common control
physical channel P-CCPCH in a time length of two
P-CCPCH frames, and the offset position of the downlink
F-TPICH is a hysteresis time from a start position of the
downlink F-TPICH to the start position of the downlink
P-CCPCH in a time length of two P-CCPCH frames.

S302: The network-side device delivers the offset position
of the downlink F-DPCH or the offset position of the
downlink DPCH of the at least one cell to a terminal, and
delivers the offset position of the downlink F-TPICH of the
at least one cell, so that the terminal determines a transmitted
precoding indicator TPI combining window of each cell
according to the offset position of the downlink F-DPCH or
the offset position of the downlink DPCH and the offset
position of the downlink F-TPICH.

On the basis of the start position of the downlink
P-CCPCH channel of any cell, the network-side device may
determine the hysteresis time from the start positions of the
downlink F-TPICH and the downlink F-DPCH/the down-
link DPCH of the cell to the start position of the downlink
P-CCPCH channel, that is, determine the offset position of
the downlink F-TPICH and the offset position of the down-
link F-DPCH/the downlink DPCH.

For the downlink P-CCPCH channel, each frame is 10 ms
and has 15 timeslots, and each P-CCPCH frame bears one
piece of synchronization frame number (SFN) information.
A position with an offset of T chips after the start position of
the frame of the P-CCPCH whose SFN is an even number
is a start position of another channel. Therefore, values of
the above offset positions including Tz ppczr Tr 7prcr and
Tppc May be:

Tp*256 chips, where T,e{0,1 ... 149}.

The network-side device may determine the offset posi-
tion of the downlink F-TPICH and the offset position of the
downlink F-DPCH/the downlink DPCH of each cell accord-
ing to an actual requirement of service transmission of each
cell, thereby enabling the terminal to determine a transmit-
ted precoding indicator TPI combining window of a corre-
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sponding cell according to the offset position of the down-
link F-TPICH and the offset position of the downlink
F-DPCH/the downlink DPCH. For the specific process for
the terminal to determine the transmitted precoding indicator
TPI combining window of the corresponding cell according
to the offset position of the downlink F-TPICH and the offset
position of the downlink F-DPCH/the downlink DPCH,
reference may be made to the embodiments shown in FIG.
1 and FIG. 2, and details are not repeated again herein.

In an implementation scenario where a UE is located at a
boundary of at least two cells in a same serving radio link set
(Serving RLS), the UE may receive downlink F-TPICHs of
the at least two cells from the same serving radio link set.
The downlink F-TPICHs have the same TPI, so the UE may
combine the TPIs in the TPI combining windows corre-
sponding to different cells.

Optionally, to enable the terminal to combine the TPIs in
the TPI combining windows corresponding to different cells,
the network-side device may control the start positions of
the downlink F-DPCHs or the start position of the downlink
DPCHs of at least two cells in the same serving radio link
set reaching the terminal to be the same (or basically the
same) and the start positions of the F-TPICHs reaching the
terminal to be the same (or basically the same), and deter-
mine that timing relationships between the offset position of
the downlink F-DPCH or the offset position of the downlink
DPCH and the offset position of the downlink F-TPICH are
the same, so that the TPl combining windows that are
determined by the terminal and correspond to the at least two
cells coincide (or basically coincide).

As a feasible implementation manner, in an implementa-
tion scenario where the TPI of each cell of at least two cells
is located between a timeslot boundary of a downlink
F-TPICH of the cell and a boundary of the first TPI
combining window after the timeslot boundary of the down-
link F-TPICH, the network-side device may determine that:

Trrprca1 ~Ur-DPCHLT VP TPICH2 T VP DPCH2
T rprcem=Tr.ppcems Where Tr_ rprom, 15 an offset posmon

from a start position of an F-TPICH of a cell n to a start
position of a primary common control physical channel
P-CCPCH of the cell, and Tz 5,5, 1s an offset position from
a start position of an F-DPCH of the cell n to the start
position of the P-CCPCH of the cell; or

the network-side device may determine that T 7p7cz—
Tpremn=r.rricen=Tppcme™ - - - “Vr.rprcrm=Tppcrms Where
Trpcm, 18 an offset position from a start position of a DPCH
of a cell n to a start position of a P-CCPCH of the cell.

It is assumed that the network-side device determines a
timing relationship between the offset positions of the
F-DPCH and the F-TPICH of two cells in the same serving
radio link set. FIG. 4 shows a timing relationship between
offset positions of an F-DPCH and an F-TPICH of a cell 1
and a cell 2 seen by the network-side device. On a UE side,
positions of an F-DPCH1 and an F-DPCH2 are the same (or
basically the same), and the corresponding TPI combining
windows coincide (or basically coincide), thereby enabling
the terminal to combine the TPIs in the TPI combining
windows corresponding to different cells.

As another feasible implementation manner, in a same
timeslot, in an implementation scenario where the TPI of
each cell of at least two cells is located between a TPI
combining window boundary of the cell and a timeslot
boundary of the first downlink F-TPICH after the TPI
combining window boundary, the network-side device may
determine that:

Tr-rerce ~Ur-pPCH)T VF-TPICH2 T UF-DPCHZ T
T rprcem=Tr.ppcems Where Tr_ rprom, 15 an offset posmon
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from a start position of an F-TPICH of a cell n to a start
position of a primary common control physical channel
P-CCPCH of the cell, and Tz 5,5, 1s an offset position from
a start position of an F-DPCH of the cell n to the start
position of the P-CCPCH of the cell; or

the network-side device determines that Tz ;p7cz—
TopcH” VR TPICH2 " UDPCH2T -+ + T VE-TPICHR " UDPCHR? where
Tppcm, 18 an offset position from a start position of a DPCH
of a cell n to a start position of a P-CCPCH of the cell.

It is assumed that the network-side device determines a
timing relationship between the offset positions of the
F-DPCH and the F-TPICH of two cells in the same serving
radio link set. FIG. 5 shows a timing relationship between
offset positions of an F-DPCH and an F-TPICH of a cell 1
and a cell 2 seen by the network-side device. On the UE side,
start positions of an F-DPCH1 and an F-DPCH2 are the
same (or basically the same), and the corresponding TPI
combining windows coincide (or basically coincide),
thereby enabling the terminal to combine TPIs in the TPI
combining windows corresponding to different cells.

As another feasible implementation manner, in an imple-
mentation scenario where the TPI of each cell in a set A of
the at least two cells is located between a timeslot boundary
of the downlink F-TPICH of the cell and a boundary of the
first TPI combining window after the timeslot boundary of
the downlink F-TPICH, and the TPI of each cell in a cell set
B of the at least two cells is located between a TPI
combining window boundary of the cell and a timeslot
boundary of the first downlink F-TPICH after the TPI
combining window boundary, the network-side device may
determine that:

the network-side device determines Tz ;e =~ Trppcra™
2560=Tz_ rprcm5—Crppcas Where Tp rprom, 18 an offset
position from a start position of an F-TPICH of a cell in a
cell set A to a start position of a P-CCPCH of the cell,
Trpprcrq 15 an offset position from a start position of an
F-DPCH of the cell in the cell set A to the start position of
the P-CCPCH of'the cell, Tz zp;c5 15 an offset position from
a start position of an F-TPICH of a cell in a cell set B to a
start position of a P-CCPCH of the cell, and Tz ;pqp5 is an
offset position from a start position of the F-DPCH of the
cell in the cell set B to the start position of the P-CCPCH of
the cell; or

the network-side device determines that Tz zprczs—
Topcra=2500= s rprens=Tppons, Where Topcyy, 1s an off-
set position from a start position of a DPCH of a cell in a cell
set A to a start position of a P-CCPCH of the cell, and
Tpprcms 18 an offset position from a start position of a DPCH
of'a cell in a cell set B to a start position of a P-CCPCH of
the cell.

It is assumed that the network-side device determines a
timing relationship between the offset positions of the
F-DPCH and the F-TPICH of two cells in the same serving
radio link set. FIG. 6 shows a timing relationship between
offset positions of an F-DPCH and an F-TPICH of a cell 1
and a cell 2 seen by the network-side device. On the UE side,
start positions of an F-DPCH1 and an F-DPCH2 are the
same (or basically the same), and the corresponding TPI
combining windows coincide (or basically coincide),
thereby enabling the terminal to combine TPIs in the TPI
combining windows corresponding to different cells.

In the transmitted precoding indicator combining method
provided in this embodiment, a terminal determines a trans-
mitted precoding indicator TPI combining window accord-
ing to an offset position of a downlink F-DPCH or a
downlink DPCH and an offset position of a downlink
F-TPICH that are delivered by a network-side device, so that
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an effective position of a TPI is located at a timeslot
boundary of the first uplink DPCCH after an end boundary
of'the TPI combining window, thereby enabling a UE to use
a timely TPI and improving demodulation performance of
the UE for sending data. Further, the network-side device
may control the start positions of downlink F-DPCHs or the
start position of the downlink DPCHs of at least two cells in
a same serving radio link set reaching the terminal to be the
same (or basically the same) and the start positions of
F-TPICHs reaching the terminal to be the same (or basically
the same), and determine that timing relationships between
the offset position of the downlink F-DPCH or the offset
position of the downlink DPCH and the offset position of the
downlink F-TPICH are the same, so that the TPI combining
windows that are determined by the terminal and correspond
to the at least two cells coincide (or basically coincide),
thereby enabling the terminal to combine the TPIs in the TPI
combining windows corresponding to different cells.

FIG. 7 is a schematic structural diagram of a terminal
according to an embodiment of the present invention. As
shown in FIG. 7, the terminal includes: a receiver 11 and a
processor 12.

The receiver 11 is configured to receive from a network-
side device, an offset position of a downlink fractional
dedicated physical channel F-DPCH or a downlink dedi-
cated physical channel DPCH of at least one cell, and an
offset position of a downlink fractional transmitted precod-
ing indicator channel F-TPICH of the at least one cell, where
the offset position of the downlink F-DPCH or the offset
position of the downlink DPCH is a hysteresis time from a
start position of the downlink F-DPCH or a start position of
the downlink DPCH to a start position of a downlink
primary common control physical channel P-CCPCH in a
time length of two P-CCPCH frames, and the offset position
of the downlink F-TPICH is a hysteresis time from a start
position of the downlink F-TPICH to the start position of the
downlink P-CCPCH in a time length of two P-CCPCH
frames.

The processor 12 is configured to determine, according to
the offset position of the downlink F-DPCH or the offset
position of the downlink DPCH and the offset position of the
downlink F-TPICH of each cell, a transmitted precoding
indicator TPI combining window of the cell, so that an
effective position of a TPI is located at a timeslot boundary
of the first uplink dedicated physical control channel
DPCCH after an end boundary of the TPI combining win-
dow.

Optionally, the processor 12 may be specifically config-
ured to:

determine a position with an offset of (tz_ppcr—Tr rprct
512) mod 2560 chips from a timeslot boundary of the
downlink F-DPCH as a TPI combining window boundary of
the cell, where T 4 is the offset position of the downlink
F-DPCH, Tz 7pcrr 18 the hysteresis time from the start
position of the downlink F-TPICH to the start position of the
downlink P-CCPCH; or determine a position with an offset
of Cppcr—Tr rprcatS512) mod 2560 chips from a timeslot
boundary of the downlink DPCH as a TPI combining
window boundary, where T, is the offset position of the
downlink DPCH.

The terminal provided in the embodiment of the present
invention is an executive device of the transmitted precoding
indicator combining method provided in the embodiment of
the present invention. For the process of executing the
transmitted precoding indicator combining method, refer-
ence may be made to the embodiments of the transmitted

5

10

15

20

25

30

35

40

45

50

55

60

65

12

precoding indicator combining method shown in FIG. 1 and
FIG. 2 provided in the present invention, and details are not
repeated again herein.

In the terminal provided in this embodiment, the terminal
determines, according to an offset position of a downlink
F-DPCH or a downlink DPCH and an offset position of a
downlink F-TPICH, a transmitted precoding indicator TPI
combining window, so that an effective position of a TPI is
located at a timeslot boundary of the first uplink DPCCH
after an end boundary of the TPI combining window,
thereby enabling a UE to use a timely TPI and improving
demodulation performance of the UE for sending data.

FIG. 8 is a schematic structural diagram of a network-side
device according to an embodiment of the present invention.
As shown in FIG. 8, the network-side device includes: a
processor 21 and a sender 22.

The processor 21 is configured to determine an offset
position of a downlink fractional dedicated physical channel
F-DPCH or a downlink dedicated physical channel DPCH of
at least one cell, and an offset position of a downlink
fractional transmitted precoding indicator channel F-TPICH
of the at least one cell, where the offset position of the
downlink F-DPCH or the offset position of the downlink
DPCH is a hysteresis time from a start position of the
downlink F-DPCH or a start position of the downlink DPCH
to a start position of a downlink primary common control
physical channel P-CCPCH in a time length of two
P-CCPCH frames, and the offset position of the downlink
F-TPICH is a hysteresis time from a start position of the
downlink F-TPICH to the start position of the downlink
P-CCPCH in a time length of two P-CCPCH frames.

The sender 22 is configured to deliver the offset position
of the downlink F-DPCH or the offset position of the
downlink DPCH of the at least one cell to a terminal, and
deliver the offset position of the downlink F-TPICH of the
at least one cell, so that the terminal determines a transmitted
precoding indicator TPI combining window of each cell
according to the offset position of the downlink F-DPCH or
the offset position of the downlink DPCH and the offset
position of the downlink F-TPICH.

Optionally, the processor 21 may be further configured to:
control start positions of downlink F-DPCHs or start posi-
tions of downlink DPCHs of at least two cells in a same
serving radio link set reaching the terminal to be the same
(or basically the same) and start positions of F-TPICHs
reaching the terminal to be the same (or basically the same),
and determine that timing relationships between the offset
position of the downlink F-DPCH or the offset position of
the downlink DPCH and the offset position of the downlink
F-TPICH are the same, so that the TPI combining windows
that are determined by the terminal and correspond to the at
least two cells coincide (or basically coincide).

Optionally, if the TPI of each cell of the at least two cells
is located between a timeslot boundary of the downlink
F-TPICH of the cell and a boundary of the first TPI
combining window after the timeslot boundary of the down-
link F-TPICH, or the TPI of each cell of the at least two cells
is located between a TPI combining window boundary of the
cell and a timeslot boundary of the first downlink F-TPICH
after the TPI combining window boundary, the processor 21
may be specifically configured to:

determine TrrPrcH1 = VE-DPCHL T V- TPICH2 T
Trppcme™ - - - “Vr.rprct—Vr-ppcrms WheTe Tp rprcp, 18 an

offset position of a downlink F-TPICH of a cell n, and
T ppci, 18 an offset position of a downlink F-DPCH of the

cell n; or determine Ty rprcm~Topcm =VrrPrcH2™
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Tppcmr= - - - =Verpicn—"Cppcam Where Tppopy, 1s an offset
position of a downlink DPCH of a cell n.

Optionally, if the TPI of each cell in a set A of the at least
two cells is located between a timeslot boundary of the
downlink F-TPICH of the cell and a boundary of the first
TPI combining window after the timeslot boundary of the
downlink F-TPICH, and the TPI of each cell in a cell set B
of the at least two cells is located between a TPI combining
window boundary of the cell and a timeslot boundary of the
first downlink F-TPICH after the TPI combining window
boundary, the processor 21 may be specifically configured
to:

determine Trzprcta~VUr-ppera—2500=Tr rprcpp—
T ppcms Where Te rpr0x, 15 an offset position of a down-
link F-TPICH of a cell in the cell set A, Tr ppcr4 15 an offset
position of a downlink F-DPCH of the cell in the cell set A,
Tr rprcms 15 an offset position of a downlink F-TPICH of a
cell in the cell set B, and Tz 555 15 an offset position of a
downlink F-DPCH of the cell in the cell set B; or determine
T rprcra—prena= 200" rprcns—ppcus where
Trpcmg 18 an offset position of a downlink DPCH of a cell
in the cell set A, and T,pqz5 is an offset position of a
downlink DPCH of a cell in the cell set B.

The network-side device provided in the embodiment of
the present invention is an executive device of the transmit-
ted precoding indicator combining method provided in the
embodiment of the present invention. For the process of
executing the transmitted precoding indicator combining
method, reference may be made to the embodiments of the
transmitted precoding indicator combining method shown in
FIG. 3 to FIG. 6 provided in the present invention, and
details are not repeated again herein.

In the network-side device provided by this embodiment,
the network-side device determines timing relationships
between an offset of a downlink F-DPCH or a downlink
DPCH and an offset position of a downlink F-TPICH of at
least two cells in a same serving radio link set to be the same,
and sends a TPI over the downlink F-TPICH of each cell to
a terminal according to the timing relationship between the
offset position of the downlink F-DPCH or the offset posi-
tion of the downlink DPCH and the offset position of the
downlink F-TPICH of each cell, so that an effective position
of' a TPI is located at a timeslot boundary of the first uplink
dedicated physical control channel DPCCH after an end
boundary of a TPI combining window, thereby enabling a
UE to use a timely TPI and improving demodulation per-
formance of the UE for sending data.

FIG. 9 is a flow chart of a transmitted precoding indicator
combining method according to an embodiment of the
present invention. As shown in FIG. 9, the method includes:

S901: A terminal receives from a network-side device, an
offset position of a downlink fractional dedicated physical
channel F-DPCH or a downlink dedicated physical channel
DPCH of at least one cell, and an offset position of a
downlink fractional transmitted precoding indicator channel
F-TPICH of the at least one cell, where the offset position of
the downlink F-DPCH or the offset position of the downlink
DPCH is a hysteresis time from a start position of the
downlink F-DPCH or a start position of the downlink DPCH
to a frame start position of a former downlink primary
common control physical channel P-CCPCH in a time
length of two P-CCPCH frames, and the offset position of
the downlink F-TPICH is a hysteresis time from a start
position of the downlink F-TPICH to the frame start position
of the former downlink P-CCPCH in a time length of two
P-CCPCH frames.
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S902: The terminal determines, according to the offset
position of the downlink F-DPCH or the offset position of
the downlink DPCH and the offset position of the downlink
F-TPICH of each cell, a transmitted precoding indicator TPI
combining window of the cell, so that an effective position
of'a TPI is located at a timeslot boundary of the first uplink
dedicated physical control channel DPCCH after an end
boundary of the TPI combining window.

The TPI is borne on an F-TPICH channel, and one piece
of complete TPI information occupies three timeslots,
namely, one subframe. One piece of complete TPI informa-
tion is composed of two TPI symbols and is borne on first
two timeslots of the subframe. The two timeslots adopt a
same timeslot format, and each timeslot bears one TPI
symbol. A UE applies precoding information indicated by
the TPI on the timeslot boundary of the first uplink DPCCH
after 512 chips after receiving the second TPI symbol.

There is no determined timing relationship between the
uplink DPCCH and the downlink F-TPICH. However, there
is a determined timing relationship between the uplink
DPCCH and the downlink fractional dedicated physical
channel (Fractional Dedicated Physical Channel, F-DPCH)
or the downlink dedicated physical channel (Dedicated
Physical Channel, DPCH) (in a scenario where the downlink
DPCH exists, no downlink F-DPCH exists; and in the
scenario where no downlink DPCH exists, the downlink
F-DPCH exists). The timing relationship may be a time
difference between the start position of the uplink DPCCH
and the start position of the downlink F-DPCH or the start
position of the downlink DPCH. The start position of the
uplink DPCCH is located at 1024 chips after the start
position of the downlink F-DPCH or the start position of the
downlink DPCH.

Accordingly, based on the determined time relationship
between the uplink DPCCH and the downlink F-DPCH or
the downlink DPCH, the terminal may determine a position
of the TPI combining window according to a timeslot
boundary of the downlink F-DPCH or a timeslot boundary
the downlink DPCH, so that the effective position of the TPI
can be located at the timeslot boundary of the first uplink
DPCCH after the end boundary of the TPI combining
window, thereby enabling the UE to use a timely TPI and
improving demodulation performance of the UE for sending
data.

The network side may deliver the offset position of the
downlink F-DPCH or the offset position of the downlink
DPCH of at least one cell and the offset position of the
downlink F-TPICH of the at least one cell to the terminal, so
that the terminal can determine the start position of the
downlink F-DPCH or the start position of the downlink
DPCH according to the offset position of the downlink
F-DPCH or the offset position of the downlink DPCH of the
at least one cell. Similarly, the terminal may determine the
start position of the downlink F-TPICH according to the
offset position of the downlink F-TPICH of the cell.

As a feasible implementation manner, the terminal may
determine a position with an offset of 512 chips from the
timeslot boundary of the downlink F-DPCH, or a position
with an offset of (Tr_ppeg—Tr rprc+512) mod 2560 chips
from the timeslot boundary of the F-TPICH as a TPI
combining window boundary of the cell, where T -z 1S
the offset position of the downlink F-DPCH, and Tz ;p;cz7 18
the offset position of the downlink F-TPICH; or

the terminal may determine a position with an offset of
512 chips from the timeslot boundary of the downlink
DPCH, or (Tppca—Tr rrrcmt512) mod 2560 chips from the
timeslot boundary of the F-TPICH as a TPI combining
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window boundary of the cell, where T,y is the offset
position of the downlink DPCH.

It should be noted that the start positions of the downlink
F-TPICH and the downlink F-DPCH/the downlink DPCH
are all on the basis of the even numbered frame start position
of the downlink P-CCPCH channel in a time length of two
neighboring P-CCPCH frames starting from even numbered
frame.

Specifically, the offset position of the downlink F-DPCH
or the offset position of the downlink DPCH is a hysteresis
time from a start position of the downlink F-DPCH or a start
position of the downlink DPCH to the frame start position of
the even numbered frame of the downlink P-CCPCH in a
time length of two neighboring downlink P-CCPCH frames
starting from even numbered frame, and the offset position
of the downlink F-TPICH is a hysteresis time from a start
position of the downlink F-TPICH to the frame start position
of the even numbered frame of downlink P-CCPCH in a
time length of two neighboring downlink P-CCPCH frames
starting from even numbered frame.

It is assumed that the terminal determines the position of
the transmitted precoding indicator TPI combining window
of a cell according to the offset position of the downlink
F-DPCH of the cell. As shown in FIG. 2, the effective
position of the TPI can remain at the timeslot boundary of
the first uplink DPCCH after the end boundary of the TPI
combining window of the cell.

In the terminal provided in this embodiment, the terminal
determines, according to an offset position of a downlink
F-DPCH or a downlink DPCH and an offset position of a
downlink F-TPICH, a transmitted precoding indicator TPI
combining window, so that an effective position of a TPI is
located at a timeslot boundary of the first uplink DPCCH
after an end boundary of the TPI combining window,
thereby enabling a UE to use a timely TPI and improving
demodulation performance of the UE for sending data.

FIG. 10 is a flow chart of a transmitted precoding indi-
cator combining method according to an embodiment of the
present invention. As shown in FIG. 10, the method
includes:

S1001: A network-side device determines an offset posi-
tion of a downlink fractional dedicated physical channel
F-DPCH or a downlink dedicated physical channel DPCH of
at least one cell, and an offset position of a downlink
fractional transmitted precoding indicator channel F-TPICH
of the at least one cell, where the offset position of the
downlink F-DPCH or the offset position of the downlink
DPCH is a hysteresis time from a start position of the
downlink F-DPCH or a start position of the downlink DPCH
to a frame start position of a former downlink P-CCPCH in
a time length of two primary common control physical
channel P-CCPCH {frames, and the offset position of the
downlink F-TPICH is a hysteresis time from a start position
of the downlink F-TPICH to the frame start position of the
former downlink P-CCPCH in a time length of two
P-CCPCH frames.

S1002: The network-side device delivers the offset posi-
tion of the downlink F-DPCH or the offset position of the
downlink DPCH of the at least one cell to a terminal, and
delivers the offset position of the downlink F-TPICH of the
at least one cell, so that the terminal determines a transmitted
precoding indicator TPI combining window of each cell
according to the offset position of the downlink F-DPCH or
the offset position of the downlink DPCH and the offset
position of the downlink F-TPICH.

It should be noted that the offset position of the downlink
F-DPCH or the offset position of the downlink DPCH is a
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hysteresis time from a start position of the downlink
F-DPCH or a start position of the downlink DPCH to the
frame start position of the even numbered frame of the
downlink P-CCPCH in a time length of two neighboring
downlink P-CCPCH frames starting from even numbered
frame, and the offset position of the downlink F-TPICH is a
hysteresis time from a start position of the downlink
F-TPICH to the frame start position of the even numbered
frame of downlink P-CCPCH in a time length of two
neighboring downlink P-CCPCH frames starting from even
numbered frame.

On the basis of the start position of the downlink
P-CCPCH channel of any cell, the network-side device may
determine the hysteresis time from the start positions of the
downlink F-TPICH and the downlink F-DPCH/the down-
link DPCH of the cell to the start position of the downlink
P-CCPCH channel, that is, determine the offset position of
the downlink F-TPICH and the offset position of the down-
link F-DPCH/the downlink DPCH.

For the downlink P-CCPCH channel, each frame is 10 ms
and has 15 timeslots, and each P-CCPCH frame bears one
piece of synchronization frame number (SFN) information.
A position with an offset of T chips after the start position of
the frame of the P-CCPCH whose SFN is an even number
is a start position of another channel. Therefore, values of
the above offset positions including Tz ppczr Tr 7prcr and
Tppc May be:

Tp*256 chips, where T,e{0,1 ... 149}.

The network-side device may determine the offset posi-
tion of the downlink F-TPICH and the offset position of the
downlink F-DPCH/the downlink DPCH of each cell accord-
ing to an actual requirement of service transmission of each
cell, thereby enabling the terminal to determine a transmit-
ted precoding indicator TPI combining window of a corre-
sponding cell according to the offset position of the down-
link F-TPICH and the offset position of the downlink
F-DPCH/the downlink DPCH. For the specific process for
the terminal to determine the transmitted precoding indicator
TPI combining window of the corresponding cell according
to the offset position of the downlink F-TPICH and the offset
position of the downlink F-DPCH/the downlink DPCH,
reference may be made to the embodiments shown in FIG.
9, and details are not repeated again herein.

In an implementation scenario where a UE is located at a
boundary of at least two cells in a same serving radio link set
(Serving RLS), the UE may receive downlink F-TPICHs of
the at least two cells from the same serving radio link set.
The downlink F-TPICHs have the same TPI, so the UE may
combine the TPIs in the TPI combining windows corre-
sponding to different cells.

Optionally, to enable the terminal to combine the TPIs in
the TPI combining windows corresponding to different cells,
the network-side device may control the start positions of
the downlink F-DPCHs or the start position of the downlink
DPCHs of at least two cells in the same serving radio link
set reaching the terminal to be the same (or basically the
same) and the start positions of the F-TPICHs reaching the
terminal to be the same (or basically the same), and deter-
mine that timing relationships between the offset position of
the downlink F-DPCH or the offset position of the downlink
DPCH and the offset position of the downlink F-TPICH are
the same, so that the TPI combining windows that are
determined by the terminal and correspond to the at least two
cells coincide (or basically coincide).

As a feasible implementation manner, in an implementa-
tion scenario where the TPI of each cell of at least two cells
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is located between a timeslot boundary of a downlink
F-TPICH of the cell and a boundary of the first TPI
combining window after the timeslot boundary of the down-
link F-TPICH, the network-side device may determine that:

Trrrrce1 ~Vr.ppcm1 ~ VFTPICH2 ~VEDPCH2 .
T rprcem=Tr.ppcems Where Tr_ rprom, 15 an offset posmon

from a start position of an F-TPICH of a cell n to a start
position of a primary common control physical channel
P-CCPCH of the cell, and Tz 5,5, 1s an offset position from
a start position of an F-DPCH of the cell n to the start
position of the P-CCPCH of the cell; or

the network-side device may determine that T 7p7cz—
Tpremn=r.rpicen=Tppcme™ - - - “Vr.rpicem=Tppcrms Where
Tppcm, 18 an offset position from a start position of a DPCH
of a cell n to a start position of a P-CCPCH of the cell.

It is assumed that the network-side device determines a
timing relationship between the offset positions of the
F-DPCH and the F-TPICH of two cells in the same serving
radio link set. FIG. 4 shows a timing relationship between
offset positions of an F-DPCH and an F-TPICH of a cell 1
and a cell 2 seen by the network-side device. On a UE side,
positions of an F-DPCH1 and an F-DPCH2 are the same (or
basically the same), and the corresponding TPI combining
windows coincide (or basically coincide), thereby enabling
the terminal to combine the TPIs in the TPI combining
windows corresponding to different cells.

As another feasible implementation manner, in a same
timeslot, in an implementation scenario where the TPI of
each cell of at least two cells is located between a TPI
combining window boundary of the cell and a timeslot
boundary of the first downlink F-TPICH after the TPI
combining window boundary, the network-side device may
determine that:

Trrprce ~Ur.ppCE)” VE-TPICH2 TUR.DPCHY
T rprcem=Tr.ppcems Where Tr_ rprom, 15 an offset posmon

from a start position of an F-TPICH of a cell n to a start
position of a primary common control physical channel
P-CCPCH of the cell, and Tz 5,5, 1s an offset position from
a start position of an F-DPCH of the cell n to the start
position of the P-CCPCH of the cell; or

the network-side device determines that T ;pres—
Tpremn=r.rricen=Tppcme™ - - - “Vr.rprcrm=Tppcrms Where
Trpcm, 18 an offset position from a start position of a DPCH
of a cell n to a start position of a P-CCPCH of the cell.

It is assumed that the network-side device determines a
timing relationship between the offset positions of the
F-DPCH and the F-TPICH of two cells in the same serving
radio link set. FIG. 5 shows a timing relationship between
offset positions of an F-DPCH and an F-TPICH of a cell 1
and a cell 2 seen by the network-side device. On the UE side,
start positions of an F-DPCH1 and an F-DPCH2 are the
same (or basically the same), and the corresponding TPI
combining windows coincide (or basically coincide),
thereby enabling the terminal to combine TPIs in the TPI
combining windows corresponding to different cells.

As another feasible implementation manner, in an imple-
mentation scenario where the TPI of each cell in a set A of
the at least two cells is located between a timeslot boundary
of the downlink F-TPICH of the cell and a boundary of the
first TPI combining window after the timeslot boundary of
the downlink F-TPICH, and the TPI of each cell in a cell set
B of the at least two cells is located between a TPI
combining window boundary of the cell and a timeslot
boundary of the first downlink F-TPICH after the TPI
combining window boundary, the network-side device may
determine that:
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the network-side device determines Tz ;prcrr4~Tr ppcri—
2560=Tz_ rprcm5—Crppcas Where Tp rprom, 18 an offset
position from a start position of an F-TPICH of a cell in a
cell set A to a start position of a P-CCPCH of the cell,
Trpprcrq 15 an offset position from a start position of an
F-DPCH of the cell in the cell set A to the start position of
the P-CCPCH of the cell, Tz yp7cz5 18 an offset position from
a start position of an F-TPICH of a cell in a cell set B to a
start position of a P-CCPCH of the cell, and Tz ;pqp5 is an
offset position from a start position of the F-DPCH of the
cell in the cell set B to the start position of the P-CCPCH of
the cell; or

the network-side device determines that Tz zprczs—
Tprcra—2560=Tr rprcrs—Tppcms: Where Tppey, is an off-
set position from a start position of a DPCH of a cell in a cell
set A to a start position of a P-CCPCH of the cell, and
Tpprcms 18 an offset position from a start position of a DPCH
of'a cell in a cell set B to a start position of a P-CCPCH of
the cell.

It is assumed that the network-side device determines a
timing relationship between the offset positions of the
F-DPCH and the F-TPICH of two cells in the same serving
radio link set. FIG. 6 shows a timing relationship between
offset positions of an F-DPCH and an F-TPICH of a cell 1
and a cell 2 seen by the network-side device. On the UE side,
start positions of an F-DPCH1 and an F-DPCH2 are the
same (or basically the same), and the corresponding TPI
combining windows coincide (or basically coincide),
thereby enabling the terminal to combine TPIs in the TPI
combining windows corresponding to different cells.

In the transmitted precoding indicator combining method
provided in this embodiment, a terminal determines a trans-
mitted precoding indicator TPI combining window accord-
ing to an offset position of a downlink F-DPCH or a
downlink DPCH and an offset position of a downlink
F-TPICH that are delivered by a network-side device, so that
an effective position of a TPI is located at a timeslot
boundary of the first uplink DPCCH after an end boundary
of'the TPI combining window, thereby enabling a UE to use
a timely TPI and improving demodulation performance of
the UE for sending data. Further, the network-side device
may control the start positions of downlink F-DPCHs or the
start position of the downlink DPCHs of at least two cells in
a same serving radio link set reaching the terminal to be the
same (or basically the same) and the start positions of
F-TPICHs reaching the terminal to be the same (or basically
the same), and determine that timing relationships between
the offset position of the downlink F-DPCH or the offset
position of the downlink DPCH and the offset position of the
downlink F-TPICH are the same, so that the TPI combining
windows that are determined by the terminal and correspond
to the at least two cells coincide (or basically coincide),
thereby enabling the terminal to combine the TPIs in the TPI
combining windows corresponding to different cells.

FIG. 11 is a schematic structural diagram of a terminal
according to an embodiment of the present invention. As
shown in FIG. 11, the terminal includes: a receiver 31 and
a processor 32.

The receiver 31 is configured to receive from a network-
side device, an offset position of a downlink fractional
dedicated physical channel F-DPCH or a downlink dedi-
cated physical channel DPCH of at least one cell, and an
offset position of a downlink fractional transmitted precod-
ing indicator channel F-TPICH of the at least one cell, where
the offset position of the downlink F-DPCH or the offset
position of the downlink DPCH is a hysteresis time from a
start position of the downlink F-DPCH or a start position of
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the downlink DPCH to a frame start position of a former
P-CCPCH in a time length of two downlink primary com-
mon control physical channel P-CCPCH frames, and the
offset position of the downlink F-TPICH is a hysteresis time
from a start position of the downlink F-TPICH to the frame
start position of the former downlink P-CCPCH in a time
length of two P-CCPCH frames.

The processor 32 is configured to determine, according to
the offset position of the downlink F-DPCH or the offset
position of the downlink DPCH and the offset position of the
downlink F-TPICH of each cell, a transmitted precoding
indicator TPI combining window of the cell, so that an
effective position of a TPI is located at a timeslot boundary
of the first uplink dedicated physical control channel
DPCCH after an end boundary of the TPI combining win-
dow.

Optionally, the processor 32 may be specifically config-
ured to:

determine a position with an offset of 512 chips from a
timeslot boundary of the downlink F-DPCH, or a position
with an offset of (Tz ppery—Tr. rprcmr+512) mod 2560 chips
from a timeslot boundary of the downlink F-TPICH as a TPI
combining window boundary of the cell, where T ,p 1S
the offset position of the downlink F-DPCH, Tz ;p;c; 1 the
hysteresis time from the start position of the downlink
F-TPICH to the start position of the downlink P-CCPCH; or
determine a position with an offset of 512 chips from a
timeslot boundary of the downlink DPCH, or a position with
an offset of (Tppcr~Tr rprea+S512) mod 2560 chips from a
timeslot boundary of the downlink F-TPICH as a TPI
combining window boundary, where T,z is the offset
position of the downlink DPCH.

The terminal provided in the embodiment of the present
invention is an executive device of the transmitted precoding
indicator combining method provided in the embodiment of
the present invention. For the process of executing the
transmitted precoding indicator combining method, refer-
ence may be made to the embodiments of the transmitted
precoding indicator combining method shown in FIG. 9
provided in the present invention, and details are not
repeated again herein.

In the terminal provided in this embodiment, the terminal
determines, according to an offset position of a downlink
F-DPCH or a downlink DPCH and an offset position of a
downlink F-TPICH, a transmitted precoding indicator TPI
combining window, so that an effective position of a TPI is
located at a timeslot boundary of the first uplink DPCCH
after an end boundary of the TPI combining window,
thereby enabling a UE to use a timely TPI and improving
demodulation performance of the UE for sending data.

FIG. 12 is a schematic structural diagram of a network-
side device according to an embodiment of the present
invention. As shown in FIG. 12, the network-side device
includes: a processor 41 and a sender 42.

The processor 41 is configured to determine an offset
position of a downlink fractional dedicated physical channel
F-DPCH or a downlink dedicated physical channel DPCH of
at least one cell, and an offset position of a downlink
fractional transmitted precoding indicator channel F-TPICH
of the at least one cell, where the offset position of the
downlink F-DPCH or the offset position of the downlink
DPCH is a hysteresis time from a start position of the
downlink F-DPCH or a start position of the downlink DPCH
to a frame start position of a former downlink P-CCPCH in
a time length of two primary common control physical
channel P-CCPCH {frames, and the offset position of the
downlink F-TPICH is a hysteresis time from a start position
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of the downlink F-TPICH to the frame start position of the
former downlink P-CCPCH in a time length of two
P-CCPCH frames.

The sender 42 is configured to deliver the offset position
of the downlink F-DPCH or the offset position of the
downlink DPCH of the at least one cell to a terminal, and
deliver the offset position of the downlink F-TPICH of the
at least one cell, so that the terminal determines a transmitted
precoding indicator TPI combining window of each cell
according to the offset position of the downlink F-DPCH or
the offset position of the downlink DPCH and the offset
position of the downlink F-TPICH.

Optionally, the processor 41 may be further configured to:
control start positions of downlink F-DPCHs or start posi-
tions of downlink DPCHs of at least two cells in a same
serving radio link set reaching the terminal to be the same
(or basically the same) and start positions of F-TPICHs
reaching the terminal to be the same (or basically the same),
and determine that timing relationships between the offset
position of the downlink F-DPCH or the offset position of
the downlink DPCH and the offset position of the downlink
F-TPICH are the same, so that the TPI combining windows
that are determined by the terminal and correspond to the at
least two cells coincide (or basically coincide).

Optionally, if the TPI of each cell of the at least two cells
is located between a timeslot boundary of the downlink
F-TPICH of the cell and a boundary of the first TPI
combining window after the timeslot boundary of the down-
link F-TPICH, or the TPI of each cell of the at least two cells
is located between a TPI combining window boundary of the
cell and a timeslot boundary of the first downlink F-TPICH
after the TPI combining window boundary, the processor 41
may be specifically configured to:

determine Trrprem ~Ur-ppeE T VETPICH? T
T ppcm™ + -+ U picHn—VF-ppcm WHCIC Tr rpicyp, 1S an

offset position of a downlink F-TPICH of a cell n, and
T ppci, 18 an offset position of a downlink F-DPCH of the

cell n; or determine Tr zpcmn—Tppem =T rerce—
Topcmn™ - -+ “Urrpican=TprcHn where Tpp -z, 1 an offset
position of a downlink DPCH of a cell n.

Optionally, if the TPI of each cell in a set A of the at least
two cells is located between a timeslot boundary of the
downlink F-TPICH of the cell and a boundary of the first
TPI combining window after the timeslot boundary of the
downlink F-TPICH, and the TPI of each cell in a cell set B
of the at least two cells is located between a TPI combining
window boundary of the cell and a timeslot boundary of the
first downlink F-TPICH after the TPI combining window
boundary, the processor 21 may be specifically configured
to:

determine Trzprcra~Ur-ppcra~V2500=Tr rprcpp—
T ppcrgs Where To o4 18 an offset position of a down-
link F-TPICH of a cell in the cell set A, Tx ppcr4 18 an offset
position of a downlink F-DPCH of the cell in the cell set A,
Tr rprcms 18 an offset position of a downlink F-TPICH of a
cell in the cell set B, and T ;55 1s an offset position of a
downlink F-DPCH of the cell in the cell set B; or determine
Trzprcra~Uppeaa—2300=Tr rprcas—Tnpcms: where
Tppcmg 18 an offset position of a downlink DPCH of a cell
in the cell set A, and T,pczs 15 an offset position of a
downlink DPCH of a cell in the cell set B.

The network-side device provided in the embodiment of
the present invention is an executive device of the transmit-
ted precoding indicator combining method provided in the
embodiment of the present invention. For the process of
executing the transmitted precoding indicator combining
method, reference may be made to the embodiments of the
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transmitted precoding indicator combining method shown in
FIG. 10 provided in the present invention, and details are not
repeated again herein.

In the network-side device provided by this embodiment,
the network-side device determines timing relationships
between an offset of a downlink F-DPCH or a downlink
DPCH and an offset position of a downlink F-TPICH of at
least two cells in a same serving radio link set to be the same,
and sends a TPI over the downlink F-TPICH of each cell to
a terminal according to the timing relationship between the
offset position of the downlink F-DPCH or the offset posi-
tion of the downlink DPCH and the offset position of the
downlink F-TPICH of each cell, so that an effective position
of' a TPI is located at a timeslot boundary of the first uplink
dedicated physical control channel DPCCH after an end
boundary of a TPI combining window, thereby enabling a
UE to use a timely TPI and improving demodulation per-
formance of the UE for sending data.

Persons of ordinary skill in the art may understand that all
or part of steps in the foregoing method embodiments may
be completed through a program instructing relevant hard-
ware. The foregoing program may be stored in a computer
readable storage medium. When the program runs, the steps
of the foregoing method embodiment are executed. The
foregoing storage medium includes any medium that can
store program codes, such as a ROM, a RAM, a magnetic
disk or an optical disk.

Finally, it should be noted that the foregoing embodiments
are merely provided for describing the technical solutions of
the present invention, but not intended to limit the present
invention. Although the present invention is described in
detail with reference to the foregoing embodiments, persons
of ordinary skill in the art should understand that they may
still make modifications to the technical solutions described
in the embodiments, or equivalent replacements to part of
the technical features in the technical solutions; however,
these modifications or replacements do not make the essence
of corresponding technical solutions depart from the spirit
and scope of the present invention.

What is claimed is:

1. A transmitted precoding indicator combining method,
comprising:

receiving, by a terminal from a network-side device, an

offset position of a downlink fractional transmitted
precoding indicator channel F-TPICH of at least one
cell and at least one of:

an offset position of a downlink fractional dedicated

physical channel F-DPCH, and

a downlink dedicated physical channel DPCH of the at

least one cell; and

determining, by the terminal according to the offset posi-

tion of the downlink F-TPICH of each of the at least
one cells and at least one of the offset position of the
downlink F-DPCH or the offset position of the down-
link DPCH, a transmitted precoding indicator TPI
combining window of the at least one cell so that an
effective position of a TPI is located at a timeslot
boundary of the first uplink dedicated physical control
channel DPCCH after an end boundary of the TPI
combining window,

wherein the offset position of the downlink F-TPICH is a

hysteresis time from a start position of the downlink
F-TPICH to the frame start position of the former
downlink P-CCPCH in a time length of two P-CCPCH
frames, and

wherein the offset position of the downlink F-DPCH or

the offset position of the downlink DPCH is a hyster-
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esis time from a start position of the downlink F-DPCH
or a start position of the downlink DPCH to a frame
start position of a former downlink P-CCPCH in a time
length of two primary common control physical chan-
nel P-CCPCH frames.

2. The method according to claim 1, wherein determining,
by the terminal, a transmitted precoding indicator TPI com-
bining window of the at least one cell comprises at least one
of:

determining, by the terminal, a position with an offset of
512 chips from a timeslot boundary of the downlink
F-DPCH, or a position with an offset of (Tz ppcr—
T rpreat312) mod 2560 chips from a timeslot bound-
ary of the F-TPICH as a TPI combining window
boundary of the cell, wherein Tz pc is the offset
position of the downlink F-DPCH, and Ty ;574 1s the
hysteresis time from the start position of the downlink
F-TPICH to the start position of the downlink
P-CCPCH, and

determining, by the terminal, a position with an offset of
(Cppca=Tr rercat312) mod 2560 chips from a timeslot
boundary of the downlink DPCH as a TPI combining
window boundary, wherein T, is the offset position
of the downlink DPCH.

3. A terminal, comprising:

a receiver, configured to receive from a network-side
device, an offset position of a downlink fractional
transmitted precoding indicator channel F-TPICH of at
least one cell and at least one of:

an offset position of a downlink fractional dedicated
physical channel F-DPCH, and

a downlink dedicated physical channel DPCH of the at
least one cell; and

a processor, configured to determine, according to the
offset position of the downlink F-TPICH of each of the
at least one cells and at least one of the offset position
of the downlink F-DPCH or the offset position of the
downlink DPCH, a transmitted precoding indicator TPI
combining window of the at least one cell so that an
effective position of a TPI is located at a timeslot
boundary of the first uplink dedicated physical control
channel DPCCH after an end boundary of the TPI
combining window,

wherein the offset position of the downlink F-TPICH is a
hysteresis time from a start position of the downlink
F-TPICH to the frame start position of the former
downlink P-CCPCH in a time length of two P-CCPCH
frames, and

wherein the offset position of the downlink F-DPCH or
the offset position of the downlink DPCH is a hyster-
esis time from a start position of the downlink F-DPCH
or a start position of the downlink DPCH to a frame
start position of a former downlink P-CCPCH in a time
length of two primary common control physical chan-
nel P-CCPCH frames.

4. The terminal according to claim 3, wherein the pro-

cessor is configured to perform at least one of:

determine a position with an offset of 512 chips from a
timeslot boundary of the downlink F-DPCH, or a
position with an offset of (Tx_ppep—Tr rpre+512) mod
2560 chips from a timeslot boundary of the downlink
F-TPICH as a TPI combining window boundary of the
cell, wherein Tz ppcz is the offset position of the
downlink F-DPCH, T_7p;c4 1s the hysteresis time from
the start position of the downlink F-TPICH to the start
position of the downlink P-CCPCH; and
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determine a position with an offset of 512 chips from a
timeslot boundary of the downlink DPCH, or a position
with an offset of (Tppcr—Tr rprems+512) mod 2560
chips from a timeslot boundary of the downlink
F-TPICH as a TPI combining window boundary,
wherein Tppqz 15 the offset position of the downlink
DPCH.

5. A network-side device, comprising:

a processor, configured to determine an offset position of
a downlink fractional transmitted precoding indicator
channel F-TPICH of at least one cell and at least one of:
an offset position of a downlink fractional dedicated
physical channel F-DPCH, and

a downlink dedicated physical channel DPCH of at the
least one cell; and

a sender, configured to deliver the offset position of the
downlink F-DPCH or the offset position of the down-
link DPCH of the at least one cell to a terminal, and
deliver the offset position of the downlink F-TPICH of
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the at least one cell, so that the terminal determines a
transmitted precoding indicator TPI combining win-
dow of each of the at least one cells according to the
offset position of the downlink F-DPCH or the offset
position of the downlink DPCH and the offset position
of the downlink F-TPICH,

wherein the offset position of the downlink F-TPICH is a

hysteresis time from a start position of the downlink
F-TPICH to the frame start position of the former
downlink P-CCPCH in a time length of two P-CCPCH
frames, and

wherein the offset position of the downlink F-DPCH or

the offset position of the downlink DPCH is a hyster-
esis time from a start position of the downlink F-DPCH
or a start position of the downlink DPCH to a frame
start position of a former downlink P-CCPCH in a time
length of two primary common control physical chan-
nel P-CCPCH frames.
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